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(2) 

1 

m?to%&%ftmtiEimm.&%ytm£*** u thus 
ft©Wfe»& 

&£ftfia<a fir* 5 W«x h cups * y -fe >x St 
[»#B2] Wffi*Y'JTSilg^««SIIipe**. *Y JO 

3Bft®#axi'? hn;P5*5/-fe>x?ii^©§!&, 
[58M©P«B^iaW] 
[000 1] 

a>9ffi&tt&. 

[000 2] 

[«E*©ft*] »tA«cir«MK»&«IASn««1ix 

3^£ie«-r5*>ffl£LT&B;*nTV>£ (tfjxfcj. 0 
6#HB) . *?®K3MMb£tt*ir U. ?ltatt<Dj|&S 
#«B&*Sf5^«ii*t^-e*»), ]E3Mft£JflC 

hJRftem>&X?#IKr3nTfr>S CC. W. Tan 
g, Appl. Phys. Lett., 51, p. 91 
3 (1 9 8 7)}. £©*?-?« 1 0V£TF©rai«ffi 
71000c d/m J ©^fcfc+#fc»JME*1lTV» 
5. 

[0 0 0 3] L*U iTjS©±5fe^®*i*-0»ft 40 
aWS©58ftT?2&D, =^EU:© i &fc383fc*<k*>S© 
[0 0 0 4] £©ffijgttf^/lK:^B#tj£*mfcSfc 

s^fiswrsesissas (o. 2-0. 5 mo 1 
{'(Tang) t>\mm<D-mm&*?<D%%m?$>z 

*©F-7&mU:tf F-^ttfcfHffl-rsriK: 50 



fcPH¥8-78 163 

2 

F-/t > h fi3R©*6©3£ft*#-5 C t JcjeS5!j L-T 
[C. W. Tang, J. Appl. Phys. , 6 
5. p. 3 6 1 0 (1 9 8 9)). bifiVftifi*,, *X 

t*>6, «£Da®X*JI^-l^)W©iS^fffif8fttt7 

[0 0 0 5] r©ffig*#&T'«, #559!#©lAtt 

<k0, &&%yt&nZ<D\ZtfiV)bT^2> CJ. Kid 
o, Appl. Phys. Lett. , 64, p. 81 
5 (1 994) ) „ Z.<Dm^\Zm 7 \ZtR-T£ O \Z. S9I 

397xsci±tz. iTofia (Site) 2. jiifi 

*«fc^fe©^fiitl fflfflOl, 1, 4, A-t-V? 
yx.~)V-l, 3 -^^X>SBtfi*» HfiOi'VU 
>-65S3tfi*. £«fctf^fi©DCM15g3fc&iS&) 
U (N-tf-;k*j;w?\/-;W BfcF-:/LT#enfc 
#Uv-SBI£Ji7. JK$**8;£.l:D*££nfcl, 

2,- 4-hU7'/-)umm»^r)f3i^jEjizra^i7m 

3". 7^5*k-F«k0fc3^?«Tiai@tJl 5*5.1: 
[0006] 

©*la*©#X^©!»»fc£#3S±U *T©*ftJS 

itfi. *fe©»^fe^*#fts-&T, ^©^^etc±o 
fifi^si&ttnaa^&^fcft, 1 ^©*x h*m 
cs<s2t3©fe^<£F-b!>f L&w-ntf&^-r, £© 
3 £&ttHi$£AffiK*3tt« - t.\m.mm\z^mzm 

». Eg«&Sfc©©&^#fc£S/fm2rs£#fc*> 

[0007] 

[SIS*«Pft-r-5&#©^&] 'fflBMi&flKfc-rSfcft 
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(3) 

3 

[0008] *&w©as-«. -nommmiz. s/ss 

[0 0 0 9] *%Wom-\t. S«±IC«ffi, IE?L<&j£ 

flU. 2*fctt3£*©w«xk^hn;v5^2/-fe>x 
m 1 © a Ic *t«k 5 fcHKWfc^X k ? H WIS. * y 

^>x?!i?T«»«Tfcfc>isiE?iaAms gsmus) 

(«^18i£ttf6#E) 5^8iASti3. *Ttft»tt8% 
■ 5' *«*JiiUT«ftU 3E?Ltft8JI3£M2& 

*T*att»*Ji5' ©mfcifXLfc-ii!5!i^-e»s 

*£, gllfc*Lfc«fc3fc, Wi2«»6ttXSIl&iE?L 
tt iHUISMI 3 £S 0 . * fc&ffi 6 6ttXSH&«^ 

*-r»«*« 5 ' *©#BttifiTW** U 7tt»B#r 
«. £©«£. £UfcB87tttt2 0 0Attftl/fcfe 

[0010] *58Wfc*lf>TI4, jEJUMSttaXil 3 ' 59 

tw^attaeioi 5 ' owe** u 7?wteiw*ifP 

H 4 <b UTS^t&Sitt©** U 7*l»6MMi 4 
t * Z. £ \z J: 0 , «?ffc&tt9B%j| 5 ' ^©IE5l©ffiA 
ItilU **U7Hlia**HI»tt»*li5' fc 
R6"fiE?L»att«3tJl3' «t»T'bfft)** l bO-C* 

[0 0 11] H2tr^bfc«fc5tC, «?«ft£tt*oXto 

aax*/w?-*tt**-r«*m*** u 7»»fc«* 

(Hftli 4 £ UTIE?l*l2i£ 3 &«¥tft9£ttft%j| 5 ' H 
tSfoSttSC&lCfc-sT. **U70?9lftft«* <+ 

*w?wm3&ms' * (02a) 

iE?IJfc&ttftXj|3' f (02 c) 'vfcSAfclflW* 

iijaM£X3KiR 5 ' httwms&m 3 ' ©wicif al 

fc»&. **'J7*ltt*«l«MPJi4*JP<"r*fc (H 

2c), 5:-©iftauTjE?uiabWft)nr. **U7 

©H«g^ttiE?L«iSltt5g3tJi3' +©*7!S^0, ft? 



ftW¥8-78 163 
*t'J 7?l»fcf1«»MMI 4 OTTT** (H 2 a) 

;:n**ttttj*3c-r« (02 b) t. asea 

[0 0 12] IfctfoT, aWftBlff©**'J7Bgi£ 

wu&uwm 4 *«?(smtt563t» 5 - fm&ikm&t 
?matt«»Ji*»6o«**»*cijii»'c#* (02 

b) . *UT, *^6©^IM?liatt3eWj9»6 

©S^iIEfttt£ttBftJia>S©f8ft©8fttfc0, 58 

5«M»*V>ttiE?IJiatt5l3WiO--«K. m=©IE3t 
[0 0 13] iot, ttm8ffa:jE?UKaUi»6d!>9l 

tt, i(5fi©B«lJ«&»ffl-r^::ttc«fcDfiifixStftc^ 
«»*ia**<*SEftv>TrefiaBie(wixi/^ ha;p 

[0 0 14] IE?Lli3lttf83l£e*«^-r5*X 
©-K5S (1) 



R" (1) R" 

(S4 1 . R , ~R , tt[^-T?'feSJa:'oTV>Tt><fc<» * 
^*»1~6©7;^1'S. NJRR 1^6 07^3 

^©n^^ifens. 

[0 0 15] *fc. TS©HSSC (2) 
Mfc2] 
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(4) 



ftlB¥8-7 8 1 6 3 



K-^^-CH=CH-R'-CH = CH-^^- N — ^ ^ 



(2) 



-CH> 



[0 0 16] TB©-«5£ (3) 

Hb4] 



i0 



CH-R"-CH=CH 



I 

R 1 



R 10 tt^Scl~6©7;P^S. 7iZM 
StSU R 11 fi» 
Hfc5] 



Sfctt 



[0 0 17] (4) 
Hfc6] 




I 

(3) H" 

R 1 Mi&i!tSU~6©7J>*;v*3;fc«7;io* 

[0 0 18] CCT?7U-;H6tbTtt, 7i^S, 
n, B«*tLTtt, JR*ftl~60>7;l**£. 

si~6©7Jio*->£, ADyxwwf&ns. 

[0 0 19] Sfc. UTtt, #u 

[0020] wimm.tomfa<Dimumzmfe2tifc» 

+#&38ft»«£#*;fc*3 0 0~ 1 0 0 0 ASS 

40 [0021] *tu 7&t&ttwmm*mm%vm 

s«tfifiifc5^ex^^h;vs*rr«HB!S (5) 
Mb 7] 

N— M 
R"— ^ \- R" 



(4) R" 



(5) 
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7 

(±£5t«K R", R' 5 , R 16 ttBftSS^ri/T>b«J:^ 

7u-;wst?> •€-n-en^--ct>a?a:t>T^Tt>j;i») 

•cs^nsi, 2, 4-hU7'/-;HS«ft:r*-&. z. 

[0 0 2 2] Tffij£© 

[ft8] 

CH, I 

CH.CH, 

3- (4-lf7i-"JJW -4- (4 -X.^)ly^=. 
M -5- (4-ter t-^7i^W -1, 
2. 4-hU7»/-* CKT TTAZj fttflFX 

[0 0 2 3] *£. TffiHRSC (6) 
[ft 9] 

(6) 

(±G£*, R ,T , R t8 «B&2£WLTfc<fc^7U- 

nai, 3, 4-**wTV-)i>mm#£mKz>zt 
n. @«*tbT«, K*ici~6©7^;^, 

»1~6©7^3^->S, ->7/&^*t#tf5ft£. 

[0024] MftffHzteTm&ottmmi 

[ftl 0] 

«-KHKK> 

CH, 

[0 0 2 5] tte**U7¥S£^ttMMRC!>ratttt 

%L1l%> (J. Kido, Jpn. J. Appl. Ph 
ys. , 32, p. L917 (199 3)]. Lfc#o 

IC«2 0~2 0 0 Agfij&t#£LK 
[0 0 2 6] «7<i&2!tt&7tfflS8iJ£-f MTOi 



(5) ftR§¥8-78 163 

[0 0 2 7] fc&XJf. TE©HRS (7) 
[ftl 1] 




6 ©7^;VST» 9 , -etl^nig— -Cfcg&oTt^T 
fe«k<. nttl~3©&»T. Mt*kfS-f*>£^-r) 
T?«£ft5 8 -*7 'J/7 h&SV>l«©tt*#«ett 

?£#-r«ftiiif#. ts-«5£ (8) 

[ft! 2] 




(8) 

(±E5£*> nttl~3©£*-C. Mtt^JS-f*>*^ 
•T) "P^SnS 1 0 U / 5 hSEttTfc* 

[0 0 2 8] TBHfc* (9) 
30 [ft 13] 

CH=N N=CH 
(9) 

(5£f, R 19 BB***WbTt><t^7U-V>»^ 
U MI4&S>f:*>&jSU nttl~3©SE»T*5) 

[0 0 2 9] &©-*&£ (10) , (11) 

[ft 14] 
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(6) 



*SM¥8-7 8 1 6 3 



9 



,._0- 

o o 
(10) 




10 



R", R", R 25 , R 26 , R 27 ttra-rfeft^oTV>T 

StbTtt. 7x^S, ^-7^8, t7xr:;i/S. 
7>h7^S^*i#tfen. 7U-l'>«£LT«, 
7x^W>S» ^-7^U>S, t:7iZl/>S, 7>h 

10 ~6©7;U3+5/S, ~>7/a^a«gtfiE>ns. 

[0 0 3 0] -«5£ (1 0) » (ll)7^5ft§ 
[ft 15] 



(ID 



CH, 
I 



CH 3 



CH, 



CH 3 



CH 3 




CH, CH, 



CH 3 



[0 0 3 1] HB5C (12) 

[ft 16] 
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(7) 



II 



C = CH 




CH = C 




(12) 

(5tt>. R 2i , R 29 tti^--e i ba*oTt)«fc<, *m® 

[0 0 3 2] *fc, S?f&i£tt^S£*firr5fl^J 
[fcl7] 



t — B u O 




t -B u 




10 



20 



30 

yffl&Z&Z>tcib5 0~1 0 0 0 Aigg*WSbV»„ 
[0 0 3 3] *fg?gtt, tt^*|i£ttf631£»<!:IE?L*l2itt 

mytmom& 2 o©^©^t^«^Lr a 
street o. pi©^rnt>^«ft@jc± 

bfHttSnr^D. £S©58ftfi©il8£l;:<fcDe63fc£ 

tti£ttf8ftJBI;:F-tf>^afiiSSfcLTtt, Httttffi 
T?3fi^a3t<&^-ra>«r©k— tf-fflfiSStf&ffl-Ci*. 

ft. *^i"J F>S§3lft:. 7i"J5»»»»««*»f6 

n*. 

Hfcl8] 50 



H,C 




8-7 8 16 3 



NC CN 



H.C 




CH, 



c h. c h; 




[0 034] ±(E F-/1> F&*© F-7BKttfcS 0 

0. lmo 1 %~2%m£&m$iL\,\ 

v>. *t. F-y-r5fi*t>-a«tcfg^-r=«SK± 
*h\ tt^ciBSsnr. ^©^^^^tr^arr-s 

[0 0 3 5] *^W»C*^T. ffittlC^SBlDffi-r* 

it. ®&m$> z toitmmm&tt < t b-istfi&w 

•ftRttfcttOSttJfl-rstt. I TO£W©SK*fctt 

7*g«±© I TOtfRJiCS £ICL i fci:©{fc»W& 
0*3fr>*M*K&RI*fc*ff&U 

[0 0 3 6] 

BOIM *C*f£«©IHi«i|CoHTffiWr*. 

[0037] adMi 

H3tt*|gW©^ifi{«l©BfSHTfe-5. 
«T2©->-Ffital 5Q/D©ITO <-f>S>«>A- 
?>-***M F) 3j»3-hSnTV>*. -E-©±«CiE7L 
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1§im&froVi%m® (4 1 0 - 4 2 0 nm) iCSSfttf- 

)V7x.~JV) -1, 1' -£7x^-4, 4 --^73 
y («T. ttpdj tt>3) 
Mtl 9] 



CH, 





CH. 



JO 



S10- s Tor r©K£TT4 0 0AI8?LTIE?l*l2i 
tt3£ttl3' (TPD1) 

[0 0 3 8] ^ClC. ^^U7H«e^««®»14tU 
T, TESC. 

Mfc2 0] 



CH, 
I 



CH. — C 



-o-ck>o 



CH, 



CH.CH, 

T?«2n*3- (4-tf7xr:'j;W -4- (4-X5 1 
;l/7x-;i/) - 5- (4 - t e r t -^7i^JW 
-1, 2, 4-hV7V-)V (KT TTAZj it^5) 
S3 0A©ff£3r?l 0" 5 To r r ©Jt^TTi&tLT 
**U7»|g^«i!i!lWf4 (TAZg) S^Lfc. 

[0 0 3 9] 5*:fC» «7HaHb»>'3«fi«tt (5 2 0 n 
m) »c58#t:-**;rrsTB5£ 

Mt2i] 



-?*3n«hUX (8-*/'J/7h) 7)l'5.-VJ>ti 
fcCKTfAlqj iUpjrts&t&S) J1&5 0A. 1 
0* 5 To r r ©*2TTjSfigLTfg-©«Ma2£tt38# 
If 5' (Al qg) 
[0 0 4 0] (6 0 0 nm) CSSftfcf-? 



a? 



30 




40 




14 



•7SSn5t-f;i/l'5'K*lmo I A I qjg 

£5 OA. 1 0-*Tor rOS^TTlgl/tfi* K- 
7*111 l£Jg(£L&. £©«•&, T-OH-yKttMJX 
(8-*/'J/7h) 7*5=^ (III) $S# (Al 

q) timttzmstf- h&Ktmmim&MmvTtt 

ISlmoUtLfc. ^n^, 03©S3§K-7 r Jgl 
1 KffiS-f £. 

[0 04 1] o€flr. StfMJX (8-+/'jy?H 
7JU5:^A«IM££4 0 OA, 10" s Torr©I5T 
Ti8»LTm-©«^*ia£ttSSftJl5' (Alqi)S 
MfcVlt. &&K:|£ffi«ffi6tLTMg<i:Ag (10: 

i) si^i;*$«T2oooA*ii»Lfc. %ytmmt 

mo. 5cm. «0. 5cm©iE^^RtUfc. 

[00423 mmommxui/ bn)\,s.*yt>*%=?- 

»C*HTI TO*R|ffi2, Mg : Ag£&g6 <hbT. 

ittiesffiswinbT58^»3*^©^&fiii?L&. » 

/ JWJMMH. S 1 0 0 CTMtl/fe. •£© 

i«©»a-«flE^ttS0 4 icjjvm sjw^ttt uts 

&ffg2 5 0 0 c d/m J ©efi§fc3fc*<l 4jJ*;H--C# 
Snfc. 0 5fc^LfcS!3tX^^h;P*^. ftftfybtfi 
TPD> Alq. t'fJ^5'l < T*5Cc*ilgl/&. 
fiUi© +Y»J7Hi(g^««fH«H4tbT 
1 , 2 . 4 - h U 7 4 /-;VSI«{*:*Jf A-TS £ &T. « 
?«*2ltt56ttJl5' . iE?Llft3H4^S3' ©Pa**'J 
T«i2l«*^-€-n^n#fi. »fi©SD££lRDltiU * 

ft. m?mm&%ytm5' wz&#mzm&bft%&% 

[0 0 4 3] SUg0!|2 

l ©Sfc^HUSKlfc^T, (6 0 0 nm) 

Mfc2 3] 

NC CN 



H.C 




CH, 



CH, 

•C*Sn5 4-^->T/^5 1 U>- 2 6 -p 

-i^?;i'7sy;*9 1 'j;i'-4H-if7> CKT tdc 

M-1j t^5) &i"(M'y}!<DftibK>\zmmLrcm 
^SffrScbfc. C©«-&tC*V^Tfc. DCM-1HA1 
q £ BJIfc S j^tf- h «fc 0 LT&W* 
£lmol&£L&. 

[0 0 4 4] ±momiSiXUi7bU)V5^yt>X^T 
££V>TI TOSffiffi. Mg : Agfc&ffitl/T, 
517 SEE£f?tDbTS&^5©fgft«S0gL&. COMTfr 
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6 fc&JtSWffi 2 4 0 0c d/m 2 (D&SSmifi 1 4 

mmzftyttyfoWTPD* au. dcm-i*>6©58 

[0 0 4 5] m&M3 

— Mgffil 5Q/DOITO (-f >>">A-? L >-^ 

lamm®. (4 1 0-420 nm) \zWt\L-Vttf 
5TPDS10- s Tor r ®*$TT4 0 0 AMMLX 
IE?Lf&)£ef8ftJI3' (TPD1) ZMtiiLtc. *A\Z. 

>J TB«S^®«E$!IWB4 tbTT AZ £ 3 0 A©Jft 
££T1 O s To r r ©*£TTs&»LTJ£j£lxfc. & 

m^mmm^m&fm (5 2 0 nm) \z5&t¥- 

tr&G-fZA 1 qJl5£5 OA, 10- s Torr©(!^ 
TTj$3i UTlg 1 ©H^lftSSttSKfcJl 5 ' (A 1 q §§) 

[0 0 4 6] (6 0 0 nm) XzWtM-V 

[ft 2 4] 



16 




-e&Znz>^VU>ffim#$:4 5 0 A. lO'Torr 
©3K£TTj&» LTfg 2 ©ST*li£ttfS3fcJi 5 ' (^ U 

[0 0 4 7] &&\Z, iftSffi6tbtMgi:Ag (1 

0:1) ^mvm^s.T2o oo A^mmvrc. %ytm 

mtmo. 5 cm, $0. 5 cm©IE#«MK«i:b;fc. ± 

£Hffi, Mg :AgSgffitLT. *«£®ESB«nbT 
f63fcJf;fc6©5Bfc£iigLfc. SK^SttfflSBfttttb 
TM^n& 2 2 0 0 c d/m 2 ©B&IKta* 1 6 b 

D, Alq, ^UIs>RVfF?ft«£&£mSlxfc. 

[0 0 4 8] ^JSW4 (.v-nyvtzhW-X) 
m 2 b tt#*i6fl©8W0T;&£. 1 tt# ^Xg«T 2 
©v-Mfittl 5Q/D©I TO (-f >v^A-?>- 

*^#3R®JS (4 1 0-420 nm) irft* 

-1, 1 ' -t7i^-4, 4-y75> (£t 
T. TTPDj £V>5) 
[fc2 5] 



20 



30 



40 





CH, 



£1 0 5 To r r®^TT4 0 OA 
[0 0 4 9] **U7Mlfr&' 
Hfc2 6] 

CH, 



CH 3 



*bTIE?lli2t 
4tL 




50 



CH, 



CH.CH, 

T^^n-5 3- (4-Vf7xXU;W -4- (4-X9 1 
)U7x-JW -5- (4-tert -f^-)Vyx.-)V) 
-1, 2, 4-hU7V-;l/ (KT TTAZj £V>5) 
£3 OAffl^STl 0 5 To r r ©Jt^TTaiMLT 

[0 0 5 0] «Hft2H£0O&&«tt (5 2 0 n 

m) t^br-^^^rrsTSs: 

Hfc2 7] 



A 1 



-C*$n-5hUX (8-+/U/7H 7)V5.-VAi$ 
# CKT TAlqj tU3Ct*t*S) IS5 0 0A, 

i o s to r r (DM&ycmmhTmTmm&Kytm 
5' ^jgjfSbfc. »mz. mmmm&tvxugtAg 

(10:1) &mVM&B.T2 0 0 0 A#&3tbfc„ £ 
3t®&gctt«0. 5cm,ffi0. 5cm0iE*^tttb 

ITOSBi, Mg : AgSiffitLT. B«£SBE£SJ 

^ffstfL s i o o cTiBj^Lfc. wmft&thTmm 

»«3 0 0 0 c d/m 2 ©Wi&&3Eftatl 4#,)H*T# 

TPDi>«fctfA 1 qT&SCiifcfls^Lfc. Ek±.<DZ\t 
*Y'J7^i!6^®«MII@tUTl, 2, 4-h 

u 7 «/- ju$§##£ # at s c t-c. 

IE?L<i2ittSeftJl©P3** U 7«Ji£JB;&> £ffr»l© 

[0 0 5 1] «T£#8w©^is®i$£?u£-r5. 
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2. t5E**U7Bi|g^«fli«flJf**, *v'J7©Big 
ftHtf. 563K©efiS*BS:#-r*6lR»c«tO H-tT>^ 

$n&fe©r»swai*fctt2E*©*«x^^ hd 
4. «ffi©-#ata«T£82ft&fc©T?*s«ffii. 

2 £fc«3E«©#«xi^ bn)V5^yt>xm^. 
*5lKrJBl. 2. 3£fc«4E*©*«xi^hn;VS 
6. **U7ffl*§^«fW8»#-«5£ (5) 



N— N 
*"— ^ ^— R" 



I 

R" 
(5) 



(±E5i«f. R 14 , R 15 , R 1< ttfiSlg£:frLTt>.J:V> 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s h ows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] this invention relates to the organic electroluminescent element used for the flat- 
surface light source or a display device, and its process. 
[0002] 

[Description of the Prior Art] The organic electroluminescent element by which a luminous layer is 
constituted from an organic thin film attracts attention as what realizes the large area display device of a 
low-battery drive (for example, refer to drawing 6 ). The element which the element structure which 
carries out the laminating of the organic layer from which carrier transportability differs is effective in 
efficient-izing of an element, and used the aluminum chelate complex for the electron hole transporting 
bed at the low-molecular aromatic amine and the electronic transportability luminous layer is reported 
[C.W.Tang, Appl.Phys.Lett., 51, p.913 (1987)]. With this element, high brightness sufficient with the 
applied voltage not more than 10V for utilization of 1000 cd/m2 has been obtained. 
[0003] However, in the organic electroluminescent element which the above luminous layers become 
from a single material, a luminous layer is monochromatic luminescence and cannot obtain 
luminescence from two or more different emission centers. 

[0004] the coloring matter which has the luminescent color to which this problem differs from a 
luminous layer component in a luminous layer ~ a ultralow volume (0.2-0.5-mol%) ~ it is solvable by 
doping partially Tongues (Tang) are the stages which form the aluminum chelate layer which is a 
luminous layer of the above-mentioned two-layer structure element by the vacuum deposition method. 
By doping by carrying out vapor codeposition of the coloring matter in which red luminescence is 
shown, and controlling the dope position and the amount of dopes It has succeeded in obtaining 
luminescence of the green from an aluminum chelate, and the red of dopant coloring matter from one 
element [C.W.Tang, J.Appl.Phys., 65, p.3610 (1989)]. However, since the aluminum chelate complex 
which is host material is a green emitter, more, high blue luminescence of an excitation energy level is 
not obtained with doping an aluminum chelate layer with coloring matter, therefore white luminescence 
is not obtained, either. 

[0005] One person of this invention person has succeeded in obtaining white luminescence by making 
into a luminous layer the polymer of the electron hole transportability which shows blue luminescence, 
and doping blue, green, and red luminescence coloring matter to this that this problem should be solved 
[J.Kido, Appl.Phys.Lett., 64, p.815 (1994)]. As this element is shown in drawing 7 , on the transparent 
glass substrate 1 The ITO electrode (anode plate) 2, blue, the luminescence coloring matter (1, blue 1 
and 4 [ blue ], and 4-tetrapod phenyl- 1,3 -butadiene luminescence coloring matter --) of green and red the 
green photopigment from a coumarin -6, and the red photopigment from DCM1 3" of electron hole 
block layers which consist of a 1, 2, and 4-triazole derivative formed of the polymer luminous layer 7 
which doped in the poly (N-vinylcarbazole) layer and was obtained, and the vacuum deposition method 
It consists of the low-molecular electronic transporting beds 5 and cathode 6 which consist of an 
aluminum chelate. 
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[0006] 

[Problem(s) to be Solved by the Invention] As means forming of each class of an element, although 
combined use of a vacuum deposition method, the solution applying method (DIP coating), or both etc. 
exists, if the solution applying method is used, mixing of the impurity to a luminous layer, adsorption of 
the gas molecule in the atmosphere on the front face of a luminous layer, etc. will occur, and it will 
become the cause of degradation of an element. With the element structure of the aforementioned 
reference, since the luminescence coloring matter of blue, green, and red is made to exist in one layer 
and white luminescence must be obtained by this synthetic light, at least two coloring matter must be 
doped into one host material, and these three components are very difficult for carrying out vacuum 
deposition simultaneously technically, and cannot form a stable three-component-system luminous 
layer. Therefore, in producing the element of the aforementioned reference, the problem could not but 
adopt the solution applying method of a certain thing. Then, even if the solution applying method is not 
used for the purpose of this invention, it is in the point of offering organic electroluminescent element 
with the new element structure which can form a stable luminous layer. 
[0007] 

[Means for Solving the Problem] Organic electroluminescent element of this invention for solving the 
aforementioned technical problem is characterized by having the structure which inserted the carrier 
recombination field control layer between the electron hole transporting bed and the electronic 
transporting bed so that it can manufacture without using the solution applying method. And in this 
element structure, it was obtained from both the electron hole transporting bed and the electronic 
transporting bed, and luminescence finds out that it is greatly effective in obtaining white luminescence 
which covers a light field widely by high luminous efficiency and luminescence brightness, and came to 
complete this invention. 

[0008] The first of this invention, it is the organic electroluminescent element which carried out the 
laminating of the electronic transportability luminous layer which has the different luminescent color, 
and the electron hole transportability luminous layer to inter-electrode [ of a couple ] on both sides of the 
carrier recombination field control layer, and the luminescent color by which it was synthesized 
including the blue field, green field, and red field of the light is related with organic electroluminescent 
element with the white emission spectrum from an element. 

[0009] The second of this invention is related with the process of the organic electroluminescent element 
according to claim 1, 2, or 3 characterized by forming each of an electrode, an electron hole 
transportability luminous layer, carrier recombination field control layers, electronic transportability 
luminous layers, and cathode one by one by the vacuum deposition method and/or the sputtering method 
on a substrate. Although all each class can also be performed by vacuum deposition or sputtering, it can 
be made vacuum deposition for each class, or can also be made sputtering. In general organic 
electroluminescent element as shown in a of drawing 1 , an electron hole is poured in in the organic 
layer (electron hole transporting bed) 2 from an anode plate (transparent anode plate) 2, i.e., a hole- 
injection electrode, and an electron is poured in from cathode (cathode) 6 6, i.e., an electron-injection 
electrode, in the organic layer (electronic transportability luminous layer) 5. It functions considering 
electronic transportability luminous layer 5' as a luminous layer, and when it is the bilayer type element 
which inserted the electron hole transporting bed 3 between an anode plate 2 and electronic 
transportability luminous layer 5 f , as shown in drawing 1 , the electron by which the electron hole 
transporting bed 3 was poured into the electron hole poured in from the anode plate 2 from a passage 
and cathode 6 passes along electronic transportability luminous layer 5 1 , and both carriers are 
recombined near the interface in luminous layer 5' which also has some electron hole transportability. In 
this case, after diffusing about 200A of produced excitons, they result in luminescence. 
[0010] The injection rate of the electron hole to electronic transportability luminous layer 5 1 is restricted, 
and carrier reunion is made to perform in this invention not only electronic transportability luminous 
layer 5 ! but in electron hole transportability luminous layer 3' by inserting the carrier recombination 
control layer 4 of electronic transportability as a carrier recombination field control layer 4 between 
electron hole transportability luminous layer 3' and electronic transportability luminous layer 5 ! . 
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[001 1] As shown in drawing 2 , it inserts between the electron hole transporting bed 3 and electronic 
transportability luminous layer 5' by making into the carrier recombination field control layer 4 material 
which has electronic transportability and high excitation energy level By changing the thickness of the 
inserted carrier recombination field control layer 4, the recombination field (a part for +-display) of a 
carrier is freely controllable into electron hole transportability luminous layer 3' ( drawing 2 c) out of 
electronic transportability luminous layer 5 f ( drawing 2 a). That is, electronic transportability is high, if 
the carrier recombination field control layer 4 is thickened when it inserts between electronic 
transportability luminous layer 5' and electron hole transportability luminous layer 3* by making low 
material of electron hole transportability into the carrier recombination field control layer 4 ( drawing 2 
c), electron hole transportation will not be performed through this layer, but the reunion of a carrier will 
happen only in electron hole transportability luminous layer 3', and the case which does not emit light 
will be generated in electronic transportability luminous layer 5'. On the other hand, all electron holes 
will be conveyed to electronic transportability luminous layer 5' as the carrier recombination field 
control layer 4 is too ( drawing 2 a) thin, and the case where light is not emitted arises in electron hole 
transportability luminous layer 3'. An electron hole also comes to be conveyed to some extent as making 
this into suitable thickness ( drawing 2 b), and the reunion of a carrier can happen by both electron hole 
transportability luminous layer 3' and electronic transportability luminous layer 5\ 
[0012] Therefore, luminescence from an electronic transportability luminous layer and an electron hole 
transportability luminous layer can be obtained by inserting the carrier recombination field control layer 
4 of suitable thickness between electronic transportability luminous layer 5' and electron hole 
transportability luminous layer 3' ( drawing 2 b). And luminescence from an element serves as total of 
luminescence from an electronic transportability luminous layer, and luminescence from an electron 
hole transportability luminous layer, and an emission spectrum becomes the latus thing of width of face. 
Here, luminescence from an element lacks the light of a light field partially, and if the coloring matter 
which has luminescence into the lacked portion is doped as the third emission center to a part of 
electronic transportability luminous layer or electron hole transportability luminous layer when not 
white, the doped coloring matter will also be excited by diffusion of the exciton generated in the 
electronic transportability luminous layer or the electron hole transportability luminous layer, or the trap 
of a carrier, and light will be emitted by it. 

[0013] Therefore, when total of luminescence from an electronic transporting bed and an electron hole 
transporting bed is not white, it serves as white luminescence which covers a light field widely by 
doping and adding dopant coloring matter into an electronic transportability luminous layer or an 
electron hole transportability luminous layer. In this case, the same effect is acquired also as a 
laminating type of two kinds of material with which the luminescent color differs an electronic 
transportability luminous layer or an electron hole transportability luminous layer. As mentioned above, 
this invention can produce white luminescence organic electroluminescent element without completely 
including a solution application process in a manufacturing process by adopting the above-mentioned 
lamination. 

[0014] As a host material which constitutes an electron hole transportability luminous layer, if it has 
electron hole transportability and fluorescence nature, it is not limited to low-molecular but the 
macromolecule in which vacuum deposition or sputtering is possible can also be used. As a former low- 
molecular material, it is the following general formula (1). 
[Formula 1] 
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The aromatic amine expressed with (they differing from each other even if R1-R6 are the same, and 
showing hydrogen, the alkyl group of carbon numbers 1-6, the alkoxy group of carbon numbers 1-6, the 
amino group, etc. among a formula), and its derivative are mentioned. 
[0015] Moreover, the following general formula (2) 
[Formula 2] 



(2) 

(Among the formula, even if R7 and R9 are the same, it may differ, and hydrogen, the alkyl group of 
carbon numbers 1-6, the alkoxy group of carbon numbers 1-6, and a phenyl group are shown, and R8 is 
[Formula 3].) 



CH 3 0 




OCH 3 



CH 




CH 3 



The compound shown by ******, [0016] The following general formula (3) 
[Formula 4] 




CH = CH-R 11 -CH = CH 



(3) 




(RIO shows the alkyl group of carbon numbers 1-6, and a phenyl group among a formula, and Rl 1 is 





The compound shown by ******, [0017] Or a general formula (4) 
[Formula 6] 
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R"-CH-CH 



-0-7 -of 




(4) R" 



The compound shown by (R12 is the aryl group which may have a substituent among the above- 
mentioned formula, and R13 is the alkyl group or alkoxy group of carbon numbers 1-6) is mentioned. 
[0018] As an aryl group, a phenyl group, a naphthyl group, a biphenyl machine, an anthranil, etc. are 
mentioned, and the alkyl group of carbon numbers 1-6, the alkoxy group of carbon numbers 1-6, a 
halogen, etc. are mentioned as a substituent here. 

[0019] Moreover, as latter polymeric materials, the polymer which has poly (N-vinylcarbazole), a 
polyphenylene vinylene, its derivative, and a triphenylamine machine in a principal chain or a side chain 
is raised. 

[0020] Although especially the thickness of the aforementioned electron hole transporting bed is not 
limited, in order to obtain sufficient luminescence brightness, about 3 00- 1000 A is desirable. 
[0021] It is the general formula (5) which hole transportability is low and has an emission spectrum in a 
short wavelength side as a material which constitutes a carrier recombination field control layer from 
high electronic transportability, a high excitation energy level, i.e., blue, or blue. 
[Formula 7] 

NT— tJ 



It is 1 expressed with (differing among above-mentioned formula even if R14, R15, and R16 are aryl 
groups which may have substituent and are the same respectively), 2, and 4-triazole derivative. As an 
aryl group, a phenyl group, a naphthyl group, a biphenyl machine, an anthranil, etc. are mentioned, and 
the alkyl group of carbon numbers 1-6, the alkoxy group of carbon numbers 1-6, a cyano group, etc. are 
mentioned as a substituent here. 

[0022] Especially, it is [Formula 8] of the following formula. 



3-(4-biphenylyl)-4-(4-ethyl phenyl)-5-(4-tert-buthylphenyl)- 1, 2, and 4-triazole (henceforth "TAZ") is 
used suitably 

[0023] Moreover, the following general formula (6) 
[Formula 9] 



N— N 

R M -( ^ — R 

N 



1 5 



R 



(5) 




CH Z CH, 




(6) 
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1 expressed with (differing among above-mentioned formula even if R17 and R18 are aryl groups which 
may have substituent and are the same respectively), 3, and 4-OKISA diazole derivative can be used. As 
an aryl group, a phenyl group, a naphthyl group, a biphenyl machine, an anthranil, etc. are mentioned, 
and the alkyl group of carbon numbers 1-6, the alkoxy group of carbon numbers 1-6, a cyano group, etc. 
are mentioned as a substituent here. 

[0024] Specifically, the material of the following formula is mentioned. 
[Formula 10] 

C H3 




CH, 



[0025] Although especially the thickness of the aforementioned carrier recombination field control layer 
is not limited, if thickness is too thick, hole block nature will be too high and it will become 
luminescence from a hole transporting bed, and if thickness is too thin, hole block nature will be too low 
and will serve as luminescence from an electronic transporting bed [J.Kido, Jpn J.Appl.Phys., 32, 
p.L917 (1993)]. Therefore, in order to obtain luminescence from both a hole transporting bed and an 
electronic transporting bed, about 20-200A is desirable. 

[0026] As a host material which constitutes an electronic transportability luminous layer, the compound 
which has fluorescence nature strong at a solid state can be used by electronic transportability. 
[0027] For example, the following general formula (7) 
[Formula 11] 




(7) 



It is the metal complex and the following general formula (8) which have in a ligand 8-quinolinolato 
expressed with (it may differ even if respectively the same, and R20 and R21 are a hydrogen atom or the 
alkyl group of carbon numbers 1-6 among the above-mentioned formula, n is the integer of 1-3, and M 
shows a metal ion), or its derivative. 
[Formula 12] 




(8) 



It is the metal complex which has in a ligand 10-benzo quinolinolato expressed with (n is the integer of 
1-3 among the above-mentioned formula, and M shows a metal ion), and [0028]. The following general 
formula (9) 
[Formula 13] 
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(9) 



The metal complex expressed with (R19 shows among a formula the arylene machine which may have a 

substituent, M shows a metal ion, and n is the integer of 1-3) is mentioned. A phenylene group, a 

naphthylene machine, etc. are mentioned as an arylene machine here. Moreover, as a substituent, the 

alkyl group of carbon numbers 1-6 is mentioned. 

[0029] Furthermore, the following general formula (10) (11), 

[Formula 14] 

R 22 £f $ R 23 if \ R a * 

O O 

(10) 



R" 




(11) 



1 come out of and expressed, 3, 4-OKISA diazole derivative (the aryl group which may differ even if the 
same the inside R22, R24, R25, R26, and R27 of a formula, and may have a substituent, and R23 show 
the arylene machine which may have a substituent). As an aryl group, a phenyl group, a naphthyl group, 
a biphenyl machine, an anthranil, etc. are mentioned, and a phenylene group, a naphthylene machine, a 
biphenylene machine, an anthracenylene group, a peri RENIREN machine, etc. are mentioned as an 
arylene machine here. Moreover, as a substituent, the alkyl group of carbon numbers 1-6, the alkoxy 
group of carbon numbers 1-6, a cyano group, etc. are mentioned. 

[0030] It is [Formula 15] when the example of the compound shown by the general formula (10) and 
(11) is given. 
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CH 3 
I 

CH a — C 

I 

CH 



CH 3 



CH 3 



CH 




CH 3 CH 3 



There is ****. 

[0031] Moreover, a general formula (12) 
[Formula 16] 



C = CH 




CH = C 




CH 3 



(12) 

(- among a formula, since you may differ even if the same, and the compound shown by alkyl group) of 
a hydrogen atom or carbon numbers 1-4 also forms a stable thin film and R28 and R29 emit strong 
fluorescence, they are effective 

[0032] Moreover, the perylene derivative which can use various perylene derivatives as a compound 
which constitutes an electronic transportability luminous layer, and is listed especially to the following 
is desirable. 
[Formula 17] 
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Although especially the thickness of the above-mentioned electronic transporting bed is not limited, in 
order to obtain sufficient luminescence brightness, about 50-1000A is desirable. 
[0033] what this invention synthesizes luminescence of at least two layers, an electronic transportability 
luminous layer and an electron hole transportability luminous layer, and acquires the white light - it is - 
the need — responding — that the electronic transportability luminous layer is formed from two or more 
layers, or the electron hole transportability luminous layer is formed from two or more layers ****-- 
further - any of both layers ~ although - it is formed of two or more layers, and the white light is 
acquired by synthesis of the luminescent color of each class Although each class is good if a 
comprehensive color serves as the white light by forming only with host material then, when sufficient 
white light is not acquired, it can perform doping according the coloring matter for doping to vacuum 
deposition simultaneously with host material, and can adjust the white light. The various coloring matter 
for laser in which strong fluorescence is shown by the solid state as coloring matter doped to an 
electronic transportability luminous layer or an electron hole transportability luminous layer can be used, 
for example, a coumarin derivative, an acridine dye, cyanine dye, a Quinacridone derivative, an acridine 
dye, etc. are mentioned, and the compound of the following formula group is mentioned as a typical 
thing. 

[Formula 18] 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 7/23/03 



Page 10 of 19 



NC CN 




[0034] Since luminescence intensity will fall by concentration quenching if the dope concentration of 
the above-mentioned dopant coloring matter is too high not much, about 0.1mol%-2% is desirable. 
Moreover, a part or the whole of an electronic transporting bed is sufficient as the dope position in an 
electronic transporting bed. Moreover, the coloring matter to dope may also use not only one kind but 
two kinds or more of coloring matter. The material used by this invention is not limited to low- 
molecular and a macromolecule, and is not limited especially in this invention about the thickness of 
each class containing this iuminous layer to constitute. 

[0035] In this invention, when taking out luminescence in the shape of a field, at least one side by the 
side of an anode plate or cathode needs to be transparent or translucent. Usually, although what prepared 
the transparent electrode which consists of ITO on a transparent substrate like a glass substrate or a 
quartz substrate is used, it is usable even if it is transparent or translucent electrodes other than ITO. For 
example, it can consider as the electrode which prepared the metal thin film with still smaller work 
functions, such as Li, on the ITO thin film on a glass substrate, and the large metal thin film of a golden 
work function can also be used for the electrode of another side. 
[0036] 

[Example] Next, the example of this invention is explained. 

[0037] Example 1 drawing 3 is the cross section of the example 1 of this invention. As for 1, the coat of 
the ITO (indium tin oxide) of 15ohms of sheet resistance and ** of 2 is carried out with the glass 
substrate. N expressed with the following formula which has a luminescence peak on it to electron hole 
transportability and a purple-blue field (410 to 420 nm), the N f -screw (3-methylphenyl) -1, the 1'- 
biphenyl -4, 4-diamine (henceforth "TPD") 
[Formula 19] 
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400A vacuum evaporationo was carried outunder the vacuum of** 10-5Torr, and electron hole 
transportability luminous layer 3' (TPD layer) was formed. 

[0038] Next, they are the following formula and [Formula 20] as a carrier recombination field control 



3-(4-biphenylyl)-4-(4-ethyl phenyl)-5-(4-tert-buthylphenyl)- come out of and expressed ~ the vacuum 
evaporationo of the 1, 2, and 4-triazole (henceforth "TAZ") was carried out under the vacuum of 10- 
5Torr by 30A Atsushi, and the carrier recombination field control layer 4 (TAZ layer) was formed 
[0039] Next, the following formula which has a luminescence peak to electronic transportability and a 
green field (520nm) [-izing 21] 



It came out, the vacuum evaporationo of the tris (8-quinolinolato) aluminum complex (it may be called 
"Alq" below) layer with which it is expressed was carried out under the vacuum of 50A and 10-5Torr, 
and first electronic transportability luminous layer 5 ? (Alq layer) was formed. 
[00401 Next, the following formula which has a luminescence peak to a red field (600nm) [-izing 22] 



the Nile red come out of and expressed -- one-mol% ~ the vacuum evaporationo of the Alq layer to 
contain was carried out under the vacuum of 5 OA and 10-5Torr, and the coloring matter dope layer 1 1 
was formed In this case, from a different vacuum evaporationo boat from a tris (8-quinolinolato) 
aluminum (III) complex (Alq), the Nile red controlled the evaporation rate and made the content one- 
mol%. This is equivalent to the coloring matter dope layer 1 1 of drawing 3 . 

[0041] Next, the vacuum evaporationo of the tris (8-quinolinolato) aluminum complex was again carried 
out under the vacuum of 400A and 10-5Torr, and second electronic transportability luminous layer 
5 f (Alq layer) was formed. 2000A vapor codeposition of Mg and Ag (10:1) was carried out to the last 
with the same degree of vacuum as a cathode electrode 6. The luminescence field was made into 0.5cm 
long and the shape of a 0.5cm wide square. 

[0042] In the aforementioned organic electroluminescent element, direct current voltage was impressed 
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by having used Mg: Ag as cathode 6, having used ITO as the anode plate 2, and luminescence from a 
luminous layer 3 was observed. Luminescence brightness was measured by the Minolta Camera 
luminance meter LS 100. Although the brightness-voltage characteristic at that time was shown in 
drawing 4 , white luminescence of highest brightness 2500 cd/m2 was obtained by 14 volts as an initial 
property. From the emission spectrum shown in drawing 5 , it checked that emission centers were TPD, 
Alq, and the Nile red. From the above thing, by inserting 1, 2, and 4-triazole derivative as a carrier 
recombination field control layer 4 By taking out red luminescence from the red luminous layer which 
took out respectively blue and green luminescence from both the carrier transporting bed of electronic 
transportability luminous layer 5' and electron hole transportability luminous layer 3 1 , and was partially 
replaced in electronic transportability luminous layer 5 f simultaneously It checked that white 
luminescence which has a luminescence peak to blue, green, and a red field could be taken out. 
[0043] The following formula which has a luminescence peak to a red field (600nm) in the element 
composition of example 2 example 1 [-izing 23] 



H a C 




4-dicyanomethylene -2 come out of and expressed - The element which used the methyl-6-p- 
dimethylaminostyryl-4H-pyran (henceforth "DCM-l") instead of the Nile red was created. Also in this 
case, from a different vacuum evaporationo boat from Alq, DCM-l controlled the evaporation rate and it 
made the content one-mol%. 

[0044] In the above-mentioned organic electroluminescent element, direct current voltage was 
impressed by having used Mg:Ag as cathode, having used ITO as the anode plate, and luminescence 
from an element was observed. White luminescence of highest brightness 2400 cd/m2 was obtained also 
from this element by 14 volts. Moreover, it checked that the emission center consisted of TPD, Alq, and 
a luminescence peak from DCM-l like an example 1 from the emission spectrum. 
[0045] Example 3 drawing 6 is the cross section of an example 3. 1 is a glass substrate and the coat of 
ITO (indium tin oxide)2 of 15ohms of sheet resistance and ** is carried out. 400A vacuum evaporationo 
of the TPD which has a luminescence peak on it to electron hole transportability and a purple-blue field 
(410 to 420 nm) was carried out under the vacuum of 10-5Torr, and electron hole transportability 
luminous layer 3' (TPD layer) was formed. Next, as a carrier recombination field control layer 4, under 
the vacuum of 10-5Torr, the vacuum evaporationo of the TAZ was carried out and it was formed by 30A 
Atsushi. Next, the vacuum evaporationo of the Alq layer 5 which has a luminescence peak was carried 
out to electronic transportability and the green field (520nm) under the vacuum of 50A and 10-5Torr, 
and 1st electronic transportability luminous layer 5 ? (Alq layer) was formed in them. 
[0046] Next, the following formula which has a luminescence peak to a red field (600nm) [-izing 24] 




t-Bu O ^ — " ^ — u O t-Bu 



It came out, the vacuum evaporationo of the perylene derivative expressed was carried out under the 
vacuum of 450A and 10-5Torr, and 2nd electronic transportability luminous layer 5 f (perylene derivative 
layer) was formed. 

[0047] 2000 A vapor codeposition of Mg and Ag (10:1) was carried out to the last with the same degree 
of vacuum as a cathode electrode 6. The luminescence field was made into 0.5cm long and the shape of 
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a 0.5cm wide square. In the above-mentioned organic electroluminescent element, direct current voltage 
was impressed by having used Mg: Ag as cathode, having used ITO as the anode plate, and luminescence 
from a luminous layer was observed. As for luminescence brightness, white luminescence of highest 
brightness 2200 cd/m2 was obtained by 16 volts as an initial property. Moreover, from the emission 
spectrum, it checked that emission centers were TPD, Alq, and a perylene derivative. 
[0048] Example 4 (case without a dopant) 

Drawing 2 b is the cross section of this example. As for 1, the coat of the ITO (indium tin. oxide) of 
15ohms of sheet resistance and ** of 2 is carried out with the glass substrate. N expressed with the 
following formula which has a luminescence peak on it to electron hole transportability and a purple- 
blue field (410 to 420 nm), the N'-screw (3-methylphenyl) -1, the l'-biphenyl -4, 4-diamine (henceforth 
"TPD") 
[Formula 25] 



400A vacuum evaporationo was carried out under the vacuum of** 10-5Torr, and electron hole 
transportability luminous layer 3' was formed. 

[0049] Next, they are the following formula and [Formula 26] as a carrier recombination field control 
layer 4. 



3-(4-biphenylyl)-4-(4-ethyl phenyl)-5-(4-tert-buthylphenyl)- come out of and expressed - by 30A 
Atsushi, under the vacuum of 10-5Torr, the vacuum evaporationo of the 1, 2, and 4-triazole (henceforth 
"TAZ") was carried out, and it was formed 

[0050] Next, the following formula which has a luminescence peak to electronic transportability and a 
green field (520nm) [-izing 27] 



It came out, the vacuum evaporationo of the tris (8-quinolinolato) aluminum complex (it may be called 
"Alq" below) layer with which it is expressed was carried out under the vacuum of 500A and 10-5Torr, 
and electronic transportability luminous layer 5 1 was formed. 2000A vapor codeposition of Mg and Ag 
(10:1) was carried out to the last with the same degree of vacuum as a cathode electrode 6. The 
luminescence field was made into 0.5cm long and the shape of a 0.5cm wide square. In the 
aforementioned organic electroluminescent element, direct current voltage was impressed by having 
used Mg:Ag as cathode, having used ITO as the anode plate, and luminescence from a luminous layer 
was observed. Luminescence brightness was measured by the Minolta Camera luminance meter LS 100. 
Bluish green color luminescence of highest brightness 3000 cd/m2 was obtained by 14 volts as an initial 
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property. From the emission spectrum shown in drawing 8 , it checked that emission centers were TPD 
and Alq. From the above thing, it checked that expected luminescence could be taken out from both the 
carrier transporting bed of an electronic transportability luminous layer and an electron hole 
transportability luminous layer by inserting 1, 2, and 4-triazole derivative as a carrier recombination 
field control layer. 

[0051] The embodiments of this invention are enumerated below. 

1 . Organic electroluminescent element with the white luminescent color which is the organic 
electroluminescent element which carried out the laminating of the electronic transportability luminous 
layer which has the different luminescent color, and the electron hole transportability luminous layer to 
inter-electrode [ of a couple ] on both sides of the carrier recombination field control layer and by which 
luminescence of both an electronic transportability luminous layer and an electron hole transportability 
luminous layer was synthesized for the emission spectrum from an element including the blue field, 
green field, arid red field of the light. 

2. Organic electroluminescent element of preceding clause 1 publication which is layer which has 
thickness to which aforementioned carrier recombination field control layer was suitable for reunion of 
carrier starting by both electron hole transportability luminous layer and electronic transportability 
luminous layer. 

3. The preceding clause 1 doped with coloring matter with which aforementioned electron hole 
transportability luminous layer and/or electronic transportability luminous layer improve whiteness 
degree of luminescence, or organic electroluminescent element given in two. 

4. The preceding clauses 1 and 2 by which one side of electrode is supported by substrate, or organic 
electroluminescent element given in three. 

5. The preceding clauses 1, 2, and 3 transparent [ an anode plate and/or cathode side ] or translucent or 
organic electroluminescent element given in four. 

6. Joint Field Control Layer for Carriers is General Formula (5). 
[Formula 28] 

N— N 

R i«_^ ^ — R 1S 
N 

I 

R lB 
(5) 

They are the preceding clauses 1, 2, 3, and 4 which consist of triazole derivatives shown by (differing 
among the above-mentioned formula even if R14, R15, and R16 are the aryl groups which may have a 
substituent and are the same respectively), or the organic electroluminescent element of five 
publications. 

7. - the compound of a general formula (5) - 3-(4-biphenylyl)-4-(4-ethyl phenyl)-5-(4-tert- 
buthylphenyl)- the organic electroluminescent element of the preceding clause 6 publication which is 1, 
2, and 4-triazole 

8. Carrier Recombination Field Control Layer is General Formula (6). 
[Formula 29] 

R 17 -( >~ R 18 
O 

(6) 

They are the preceding clauses 1, 2, 3, and 4 which consist of 1, 3, and 4-OKISA diazole derivatives 
shown by (differing among the above-mentioned formula even if R17 and R18 are the aryl groups which 
may have a substituent and are the same respectively), or the organic electroluminescent element of five 
publications. 
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9. The compound of a general formula (6) is a formula [-izing 30]. 

C H3 

I 

CHa — C 



CH 3 

Organic electroluminescent element of the preceding clause 8 publication which is the compound come 
out of and shown. 

10. Host Material Which Constitutes Electron Hole Transportability Luminous Layer is General 
Formula (1). 
[Formula 31] 




(1) 

They are the preceding clauses 1, 2, 3, 4, 5, 6, 7, and 8 which are the aromatic amine shown by (they 

differing from each other even if R1-R6 are the same, and showing hydrogen, the alkyl group of carbon 

numbers 1-6, the alkoxy group of carbon numbers 1-6, the amino group, etc. among a formula), and its 

derivative, or the organic electroluminescent element of nine publications. 

11. Host Material Which Constitutes Electron Hole Transportability Luminous Layer is General 

Formula (2). 

[Formula 32] 



= CH-R B -CH = CH 




(2) 



(Among the formula, even if R7 and R9 are the same, it may differ, and hydrogen, the alkyl group of 
carbon numbers 1-6, the alkoxy group of carbon numbers 1-6, and a phenyl group are shown, and R8 is 
[Formula 33].) 




C H a O ^ N OCH 




CH 3 ^ — - r CH 



The preceding clauses 1, 2, 3, 4, 5, 6, 7, and 8 which are the compounds shown by ******, or organic 
electroluminescent element given in nine. 

12. Host Material Which Constitutes Electron Hole Transportability Luminous Layer is General 
Formula (3). 
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[Formula 34] 





CH=CH-R n -CH=CH 
I I 

R 10 (3) R 




(RIO shows the alkyl group of carbon numbers 1-6, and a phenyl group among a formula, and Rl 1 is 
[Formula 35V) 





CH 3 =^ VJ — u ^ CH 



The preceding clauses 1, 2, 3, 4, 5, 6, 7, and 8 which are the compounds shown by ******, 0 r organic 
electroluminescent element given in nine. 

13. Host Material Which Constitutes Electron Hole Transportability Luminous Layer is General 
Formula (4). 
[Formula 36] 



'-ch-Q-.-Q' 




(4) R 13 

They are the preceding clauses 1, 2, 3, 4, 5, 6, 7, and 8 which are the compounds shown by (R12 is the 
aryl group which may have a substituent among the above-mentioned formula, and R13 is the alkyl 
group or alkoxy group of carbon numbers 1-6), or the organic electroluminescent element of nine 
publications. 

14. The preceding clauses 1, 2, 3, 4, 5, 6, 7, and 8 whose host material which constitutes an electron hole 
transportability luminous layer is the macromolecules in which vacuum deposition or sputtering is 
possible, or organic electroluminescent element given in nine. 

15. Host Material Which Constitutes Electronic Transportability Luminous Layer is General Formula 
(7). 

[Formula 37] 

/ V. \ 




(7) 
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They are the preceding clauses 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 1 1, 12, and 13 which are the metal complexes 
which have in a ligand 8-kino RIRORATO shown by (it may differ even if respectively the same, and 
R20 and R21 are a hydrogen atom or the alkyl group of carbon numbers 1-6 among the above- 
mentioned formula, n is the integer of 1-3, and M shows a metal ion), or its derivative, or the organic 
electroluminescent element 

16. Host Material Which Constitutes Electronic Transportability Luminous Layer is General Formula 
(8). 

[Formula 38] 

/ o\ 

/ \j A 




(8) 

They are the preceding clauses 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 1 1, 12, and 13 which are the metal complexes 
which have in a ligand 10-benzo quinolinolato shown by (n is the integer of 1-3 among the above- 
mentioned formula, and M shows a metal ion), or the organic electroluminescent element of 14 
publications. 

17. Host Material Which Constitutes Electronic Transportability Luminous Layer is General Formula 

(9) . 

[Formula 39] 

CH=N. . N = CH 

(9) 

They are the preceding clauses 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 1 1, 12, and 13 which are the metal complexes 
shown by (R19 shows among a formula the arylene machine which may have a substituent, M shows a 
metal ion, and n is the integer of 1-3), or the organic electroluminescent element of 14 publications. 

18. Host Material Which Constitutes Electronic Transportability Luminous Layer is General Formula 

(10) . 

[Formula 40] 

r« — ff m — r» — (/ y> — R «* 
o o 

(10) 

They are the preceding clauses 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, and 13 which are 1, 3, and 4-OKISA 
diazole derivatives shown by (the aryl group which may differ even if the same the inside R22 and R24 
of a formula, and may have a substituent, and R23 show the arylene machine which may have a 
substituent), or the organic electroluminescent element of 14 publications. 

19. Compound of the Aforementioned General Formula (10) is Formula [-izing 41]. 
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Organic electroluminescent element of the preceding clause 18 publication which is the compound come 
out of and shown. 

20. Compound of the Aforementioned General Formula (10) is Formula [-izing 42]. 



CH 3 CH 3 



Organic electroluminescent element of the preceding clause 18 publication which is the compound come 
out of and shown. 

21. Host Material Which Constitutes Electronic Transportability Luminous Layer is General Formula 

en). 

[Formula 43] 




(i i) 

They are the preceding clauses 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 1 1, 12, and 13 which are 1, 3, and 4-OKISA 
diazole derivatives shown by (the aryl group which may differ even if the same, and may have a 
substituent is shown by the inside R25, R26, and R27 of a formula), or the organic electroluminescent 
element of 14 publications. 

22. Compound of the Aforementioned General Formula (1 1) is Formula [-izing 44]. 

C Ha 




CH, 



Organic electroluminescent element of the preceding clause 21 publication which is the compound come 
out. of and shown. 

23. Host Material Which Constitutes Electronic Transportability Luminous Layer is General Formula 
(12). 

[Formula 45] 
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(12) 

(-- the preceding clauses 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 1 1, 12, and 13 which are the compounds which may 
differ among a formula even if R28 and R29 are the same, and are shown by alkyl group) of a hydrogen 
atom or carbon numbers 1-4, or the organic electroluminescent element of 14 publications 
24. Host Material Which Constitutes Electronic Transportability Luminous Layer is the Following 
Formula Group [-izing 46]. 





The preceding clauses 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, and 13 which are at least one sort of the 
perylene derivative come out of and shown, or organic electroluminescent element given in 14. 

25. The preceding clauses 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, and 23 
whose aforementioned coloring matter is coloring matter for laser in which strong fluorescence is shown 
by the solid state, or organic electroluminescent element given in 24. 

26. Organic electroluminescent element of the preceding clause 25 publication which is at least one sort 
chosen from the group which the aforementioned coloring matter becomes from a coumarin derivative 
color, an acridine dye, cyanine dye, and a Quinacridone derivative color. 

27. The process of the preceding clauses 1 and 2 characterized by forming each of an electrode, an 
electron hole transportability luminous layer, carrier recombination field control layers, electronic 
transportability luminous layers, and cathode one by one by the vacuum deposition method and/or the 
sputtering method on a substrate, or organic electroluminescent element given in three. 

[0052] 

[Effect of the Invention] As mentioned above, according to this invention, the white luminescence 
organic electroluminescent element excellent in the luminescence property is offered as explained. The 
white organic electroluminescent element of this invention has sufficient reliability for utilization, and 
can use it widely from the high brightness in the full color display combined with the back light of a 
liquid crystal display, and the light filter, a display device, and the field of lighting. 

[Translation done.] 
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